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Amendments to the Specification: 

Please replace paragraph [0005] with the following amended paragraph: 

In the prior art XRF analyzers, the multiple radiation radioactive sources are 
used in sequence and are changed by a changing module 32 so that each x-ray source is 
sequentially exposed to the material being analyzed. The three standard x-ray sources 
are 241 Am, 109 Cd and 55 Fe, though sometimes ^Gd or ^Pu are substituted for 241 Am The 
59.5 keV gamma rays of 241 Am makes that source sensitive to elements in the tin region 
(Z=50), and efficiently covers the range of elements from rhodium (Z=45) to the rare- 
earth thulium (Z=69). A 109 Cd source is a strong emitter of 22.2 keV x-rays that are 
efficient for exciting the K x-ray spectra of elements from chromium (Z=25) to 
ruthenium (Z=44) as well as the L x-ray spectra of heavier elements from tungsten 
(Z=74) through uranium (Z=92); the 88 keV gamma ray is too weak for quick-time 
measurements. The 5.9 keV x-ray of 55 Fe is effective for exciting the elements titanium 
(Z=22), and vanadium (Z=23). The relative sensitivities of the three sources for 
measuring elements are given in Table 2. 

Please replace paragraph [0007] with the following amended paragraph: 

Multi-source instruments have several drawbacks. One drawback is cost. The 
individual radiation radioactive sources are expensive and adding additional radiation 
radioactive sources increases the cost proportionally. Second, when testing is performed 
on a material, the radiation radioactive sources are used sequentially to minimize 
interference. Using the sources sequentially is very time consuming. Third, in order to 
use the source in a sequential manner, each source requires a source-changing 
mechanism, increasing the cost, size and complexity of the analyzer. Fourth, the multi- 
source system has issues of normalization and mechanical reproducibility. 

Please replace paragraph [0008] with the following amended paragraph: 

Although a single source instrument would provide distinct advantages and 

overcome the inherent problems described above, certain prohibitions have caused the 
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reliance on multi-source instruments. First, there are is_no known single radiation 
radioactive source that provides a usable energy spectrum when used with the prior art 
XRF analysis methods. For example, ft an 241 Am source has a spectrum with strong 
monoenergetic photons emitted in the range from 13.9 keV to 26.4 keV and previous 
analytic methods were unable to quantify this region due to the interfering Rayleigh 
and Compton scattering intensities that depended on the material being analysed. 

Please replace paragraph [0013] with the following amended paragraph: 

Fig. 1 is a diagram of a prior art x-ray fluorescence analyzer which uses three 
radiation radioactive sources and provides a changing mechanism for the sources; 

Please replace paragraph [0014] with the following amended paragraph: 

Fig. 2 is a diagram of one embodiment of an apparatus for determining the 
composition of an alloy or precious metal that uses only one radiation radioactive 
source. 

Please replace paragraph [0027] with the following amended paragraph: 

FIG. 2 is a diagram of a system which uses a single radiation source for 
determining the composition of a target sample, such as, an alloy or precious metal. 
Unlike prior art systems, the present invention as embodied has only one radiation 
radioactive source and therefore does not require the changing module of FIG. 1. In the 
preferred embodiment the system is sized to be a hand-held, portable x-ray fluorescent 
instrument. The system includes a radiation radioactive source that provides kilovolt 
photons which are directed onto the target sample. The kilovolt photons 14 contact the 
target sample and produce fluoresced x-rays 18. The x-rays are detected in a high- 
resolution, energy-dispersing detector 20 connected to electronics 28 including a 
processor. The electronics, after receiving the signals that are representative of the full 
fluoresced x-ray spectrum from the detector, perform a pre-processing step on the 
received signals. During the pre-processing step, the background noise due to Rayleigh 
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and Compton scattering is removed. From these pre-processed signals, the composition 
of the target sample can be determined using techniques known to those of ordinary 
skill in the art. 

Please replace paragraph [0035] with the following amended paragraph: 

To enhance the 241 Am emissions a source backing 34 30 (referring to Fig. 2), such 
as rhodium, that is fluoresced by the 59.5 keV line is used. In one embodiment of the 
present invention, the cover of 241 Am source 24 is thin and the 241 Am source itself has 
minimal self-absorption of its L x-rays. Rhodium is strongly fluoresced by the 59.5 keV 
gamma rays of 241 Am, yielding K x-rays of 20.07, 20.2, and 22.7 keV; the 20.2 keV line 
being the strongest. 
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